
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Deep Portland Pit

INPUT BLOCK

INFILTRATION Total Drainage Area: 5.52 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

Calendar Year year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 9 9 9 9 9 4.5 4.5 4.5 4.5

Barren Rock Backfill Added tons 165,501 1,458,873 597,463 0 0 -820,000 -1,398,438 0 1,230,000 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Backfill tons 165,501 1,624,375 2,221,838 2,221,838 2,221,838 1,401,838 3,401 3,401 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

180,438 180,438 180,438 180,438 180,438 180,438 180,438 180,438 180,438 180,438 90,219 90,219 90,219 90,219

WATER:ROCK RATIO Backfill B tons 165,501 1,624,375 2,221,838 2,221,838 2,221,838 1,401,838 3,401 3,401 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400

Water C A x conversion factor L 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 2,554,718 2,554,718 2,554,718 2,554,718

Rock D B x conversion factor kg 150,140,363 1,473,608,121 2,015,617,873 2,015,617,873 2,015,617,873 1,271,726,386 3,084,918 3,084,918 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868

Annual Water:Rock Ratio E C / D L/kg 0.034031 0.003467 0.002535 0.002535 0.002535 0.004018 1.656263 1.656263 0.004566 0.004566 0.002283 0.002283 0.002283 0.002283

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.034031 0.037498 0.040033 0.042568 0.045103 0.049121 1.705384 3.361647 3.366213 3.370779 3.373063 3.375346 3.377629 3.379912

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 0.6848195 0.6997300 0.7099655 0.7197086 0.7290102 0.7429520 1.6329176 1.8984288 1.8990010 1.8995726 1.8998582 1.9001436 1.9004289 1.9007140

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 7.62204E-03 7.78799E-03 7.90192E-03 8.01036E-03 8.11388E-03 8.26906E-03 1.81744E-02 2.11295E-02 2.11359E-02 2.11422E-02 2.11454E-02 2.11486E-02 2.11518E-02 2.11549E-02

Annual Leached Chemical I H - previous year H mg/kg 7.62204E-03 1.65954E-04 1.13922E-04 1.08441E-04 1.03527E-04 1.55172E-04 9.90532E-03 2.95514E-03 6.36846E-06 6.36174E-06 3.17836E-06 3.17668E-06 3.17501E-06 3.17334E-06

Annual Leached Chemical J I x D mg 1,144,376 244,551 229,623 218,575 208,671 197,336 30,557 9,116 7,126 7,118 3,556 3,554 3,553 3,551

OUTFLOW Water Out K C L 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 5,109,435 2,554,718 2,554,718 2,554,718 2,554,718

Water Outflow Rate L K x conversion factor gpm 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 2.57 1.28 1.28 1.28 1.28

Average Chemical Concentration M J / K mg/L 0.223973092 0.047862534 0.044940897 0.04277865 0.040840384 0.038621924 0.005980522 0.001784222 0.001394637 0.001393165 0.001392064 0.001391331 0.001390599 0.001389868

VARIABLE



14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219

1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400

2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718

1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868

0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283

3.382195 3.384479 3.386762 3.389045 3.391328 3.393611 3.395895 3.398178 3.400461 3.402744 3.405027 3.407311 3.409594 3.411877 3.414160 3.416443 3.418726 3.421010 3.423293 3.425576 3.427859 3.430142 3.432426

1.9009990 1.9012838 1.9015684 1.9018530 1.9021373 1.9024215 1.9027056 1.9029895 1.9032733 1.9035569 1.9038404 1.9041237 1.9044069 1.9046900 1.9049728 1.9052556 1.9055382 1.9058206 1.9061029 1.9063851 1.9066671 1.9069490 1.9072307

2.11581E-02 2.11613E-02 2.11645E-02 2.11676E-02 2.11708E-02 2.11740E-02 2.11771E-02 2.11803E-02 2.11834E-02 2.11866E-02 2.11897E-02 2.11929E-02 2.11960E-02 2.11992E-02 2.12023E-02 2.12055E-02 2.12086E-02 2.12118E-02 2.12149E-02 2.12181E-02 2.12212E-02 2.12243E-02 2.12275E-02

3.17167E-06 3.17001E-06 3.16835E-06 3.16668E-06 3.16502E-06 3.16337E-06 3.16171E-06 3.16006E-06 3.15841E-06 3.15676E-06 3.15511E-06 3.15346E-06 3.15182E-06 3.15018E-06 3.14854E-06 3.14690E-06 3.14527E-06 3.14363E-06 3.14200E-06 3.14037E-06 3.13874E-06 3.13712E-06 3.13549E-06

3,549 3,547 3,545 3,543 3,541 3,540 3,538 3,536 3,534 3,532 3,530 3,528 3,527 3,525 3,523 3,521 3,519 3,517 3,516 3,514 3,512 3,510 3,508

2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718

1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28

0.001389138 0.001388409 0.00138768 0.001386953 0.001386226 0.0013855 0.001384775 0.001384051 0.001383327 0.001382605 0.001381883 0.001381163 0.001380443 0.001379724 0.001379006 0.001378288 0.001377572 0.001376856 0.001376142 0.001375428 0.001374715 0.001374003 0.001373291



37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219 90,219

1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400 1,233,400

2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718

1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868 1,118,921,868

0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283 0.002283

3.434709 3.436992 3.439275 3.441558 3.443842 3.446125 3.448408 3.450691 3.452974 3.455258 3.457541 3.459824 3.462107 3.464390 3.466674 3.468957 3.471240 3.473523 3.475806 3.478090 3.480373 3.482656 3.484939

1.9075122 1.9077937 1.9080749 1.9083561 1.9086371 1.9089179 1.9091986 1.9094792 1.9097596 1.9100398 1.9103200 1.9105999 1.9108798 1.9111595 1.9114390 1.9117184 1.9119977 1.9122768 1.9125558 1.9128346 1.9131133 1.9133918 1.9136702

2.12306E-02 2.12337E-02 2.12369E-02 2.12400E-02 2.12431E-02 2.12463E-02 2.12494E-02 2.12525E-02 2.12556E-02 2.12587E-02 2.12619E-02 2.12650E-02 2.12681E-02 2.12712E-02 2.12743E-02 2.12774E-02 2.12805E-02 2.12836E-02 2.12867E-02 2.12898E-02 2.12930E-02 2.12961E-02 2.12991E-02

3.13387E-06 3.13225E-06 3.13063E-06 3.12901E-06 3.12740E-06 3.12579E-06 3.12418E-06 3.12257E-06 3.12096E-06 3.11936E-06 3.11775E-06 3.11615E-06 3.11455E-06 3.11295E-06 3.11136E-06 3.10976E-06 3.10817E-06 3.10658E-06 3.10499E-06 3.10341E-06 3.10182E-06 3.10024E-06 3.09866E-06

3,507 3,505 3,503 3,501 3,499 3,498 3,496 3,494 3,492 3,490 3,489 3,487 3,485 3,483 3,481 3,480 3,478 3,476 3,474 3,472 3,471 3,469 3,467

2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718 2,554,718

1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28 1.28

0.001372581 0.001371871 0.001371162 0.001370454 0.001369747 0.001369041 0.001368335 0.00136763 0.001366927 0.001366224 0.001365521 0.00136482 0.00136412 0.00136342 0.001362721 0.001362023 0.001361326 0.001360629 0.001359933 0.001359239 0.001358545 0.001357851 0.001357159


